Reading Preview

Key Concepts

e What is soil made of and how
does it form?

e How do scientists classify soils?

e What is the role of plants and
animals in soil formation?

Key Terms
e 5oil

e bedrock

® humus

o fertility

® [oam

® 50il horizon
® topsoil

e subsoil

e |itter

® decomposer

Q@) Target Reading Skill

Building Vocabulary A definition
states the meaning of a word or
phrase by telling about its most
important feature or function.
Carefully read the definition of
each Key Term and also read the
neighboring sentences. Then write
a definition of each Key Term in
your own words.
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What Is Soil? coflt;l
1. Use a toothpick to separa'fe a sample fur, :
of soil into individual particles. Wwith a 108
hand lens, try to identify the different F
types of particles in the sarr.wp'le. Wash The
your hands when you are finished. plaﬂt
2. Write a "recipe"hfofrttrl;\e”Sianmrp;(ejigitcn cand
; . o -
i:\)::tr;irgltﬁne;:h:soil contgins. Include what percentage of soi
each ingredient would be needed to make up the soil. )
3. Compare your recipe with those of your classmates. sSr(I)lil
Think It Over _
Forming Operational Definitions Based on your observations,
how would you define soil? see. i
soil
att
A bare rock surface does not look like a spot where a plant
could grow. But look more closely. In that hard surface is 2 mo
small crack. Over many years, mechanical and chemical weath- 10‘t
ering will slowly enlarge the crack. Rain and wind will bring e
bits of weathered rock, dust, and dry leaves. The wind also may dra
carry tiny seeds. With enough moisture, a seed will sprout and .
take root. Then, a few months later, the plant blossoms. silt

What Is Soil?

The crack in the rock seems to have little in common with 2
flower garden containing thick, rich soil. But soil is what the
weathered rock and other materials in the crack have started to

becqme. Spﬂ is the loose, weathered material on Earth’s sur-
face in which plants can grow.

One of the main in
bedrock. Bedrock is th
the soil. Once exposed

gred.ients of soil comes from
e solid layer of rock beneath

at the surface
ually weathers into » bedrock grad-

maller and smaller :
that are the basic material of soi] particles
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Soil Compasition Soil is more than just particles of weath-
ered bedrock. 'Snil is a mixture of rock particles, minerals,
decayed organic m a.t¢rial, water, and air. Together, sand, silt, and
clay make_up the portion of soil that comes from weathered rock.

The decayed organic material in soil is called humus.
Humus (H‘i"(—;"i‘f mus) is a dark-colored substance that forms as
ple'mt and animal remains decay. Humus helps create spaces in
soil fgr ﬂiiﬂjﬁxii’ and water that plants must have. Humus also
contains subsiances called nutrients, including nitrogen, sul-
fur, phosphorus, and potassium. Plants need nutrients in order
to grow. As plants grow, they absorb nutrients from the soil.

Fertile soil is rich in the nutrients that plants need to grow.
The fertility of soil is a measure of how well the soil supports
plant growth. Soil that is rich in humus has high fertility.
Sandy soil containing little humus has low fertility.

Soil Texture Sand feels coarse and grainy, but clay feels
smooth and silky. These differences are differences in texture.
Soil texture depends on the size of individual soil particles.

The particles of rock in soil are classified by size. As you can
see in Figure 7, the largest soil particles are gravel. The smallest
soil particles are clay. Clay particles are smaller than the period
at the end of this sentence.

Soil texture is important for plant growth. Soil that is
mostly clay has a dense, heavy texture. Some clay soils hold a
lot of water, so plants grown in them may “drown” for lack of
air. In contrast, sandy soil has a coarse texture. Water quickly
drains through it, so plants may die for lack of water.

Soil that is made up of about equal parts of clay, sand, and
silt is called loam. It has a crumbly texture that holds both air

and water. Loam is best for growing most types of plants.

Organic

7 / matter 6%

Silt
18%

FIGURE 6

Loam, a type of soil, is made up of
air, water, and organic matter as
well as materials from weathered
rock. Interpreting Graphs What
two materials make up the major
portion of this soil?

FIGURE 7

Soil particles range in size from
gravel to clay particles too small to
be seen by the unaided eye. The
sand, silt, and clay shown here
have been enlarged.

L

Clay Silt

Sand

Gravel

Less than | Less than

Less than
2mm

2 mm and larger
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FIGURE 8

Soil Layers

Soil horizons form in three steps.
Inferring Which soil horizon is

responsible for soil’s fertility?
Explain.

’ @ The C horizon forms as
. bedrock weathers and rock
. breaks up into soil particles.

s of Scil Forinntion

- as rock is broken down by w.ezfiherlng — Miye,
S(-’ﬂ for}?:; materials on the surface. Sﬂfil.lb conste}ntly beip,
}Vlth 05 wherever bedrock is exposed. Soil formation contyy,

orme

ues over a long period of time.
Gradually, soil develops Ifxyers ca
is a layer of soil that differs in color

low it.
abO;’; )(f)c:l? iizg; hole in the ground about half a meter deep,

ou would see the different soil horizons. Fi.,gure 8 shows hoy
soil scientists classify the soil into three horizons. The A hQri-
zon is made up of topsoil, a crumbly, ‘_1‘7”" k brown soil tha.t 153
mixture of humus, clay, and other minerals. The B horizon,
often called subsoil, usually consists of clay and other particles
washed down from the A horizon, but little humus. The ¢
horizon contains only partly weathered rock.

The rate at which soil forms depends on the climate and
type of rock. Remember that weathering occurs most rapidlyin |
areas with a warm, rainy climate. As a result, soil develops more |
quickly in these areas. In contrast, weathering and soil forma-
tion take place slowly in areas where the climate is cold and dry.

Some types of rock weather and form soil faster than
others. For example, limestone, a type of rock formed from the
shells and skeletons of once-living things, weathers faster than |

. . . !
granite. Thus, soil forms more quickly from limestone than
from granite.

The Proces

lled horizons. A soil horizg,
and texture from the laye,

S—— »: e - —— i\ et e s et s S e o S 550 R
9 The A horizon develops as 3 e The B horizon develops as
| rainwater washes clay and
|

minerals from the A horizon

plants add organic material
to the soil and plant roots
weather pieces of rock.

to the B horizon.
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GREENLAND I —
Ice [ 3 Form where it is cold year-round;

cap = Tundra soils thin soil with little humus.
I

] : | Form in cool, wet climates; range

o Northern forest soils from thick and fertile to thin with little

humus.

[ Prairi il | Formin cool, dry climates;
.| Fraific Sous | topsoil thick and rich in humus.

Y . il \ Topsoil often thin because cold
oo ountain; soiis | temperatures slow chemical weathering

and erosion causes soil loss.
. / ‘ PRRPREE : . Form in warm, wet climates;
Ori'/' ' VN e TED STATES! i (,’!:, - D Southern forest soils may be low in humus.
' ;' | W ] R m;:.;,: . . Form in dry areas with few plants
part’[' -' O = T LA™ D Dresgert, soils and little chemical weathering; often
S. Th( i s "‘xv-r\ ] = e sandy, thin soil that is low in humus.
L ks D Tropical soil Form in wet, tropical climates;
5 ’ f . Ny ropical solis often low in humus and minerals.
Nate ,f MEXICO TR e
apid| f , i = . FIGURE 9
pidi | | - (ST , An area’s climate and plant life help to determine what
Opsmed ‘ ’“ff type of soil forms from bedrock. Interpreting Maps In
il forrl “Tf,pf/;ii;v, which part of the United States are tundra soils found?
and¢|
ert]  Soil Types
fromt} = If you were traveling across the hills of north-central Georgia,

ster th ~ you would see soils that seem to be made of red clay. In other
ne i} | parts of the country, soils can be black, brown, yellow, or gray.
' In the United States alone, there are thousands of different

types of soil.

) Scientists classify the different types of soil into major A Square Meter of Soil
groups based on climate, plants, and soil composition. Fer- 1. Outdoors, measure an
tile soil can form in regions with hot, wet climates, but rain area of one square meter.
may wash humus and minerals out of the A horizon. In moun- ::':’k your square with
tains and polar regions with cold, dry climates, the soil is often | Obng'

: . : : . . . Observe the color and
very thin. The thickest, most fertile SOll. forms in climate retuie of thesail gt the
regions with moderate temperatures and rainfall. urfeee ardl g e carttie

The most common plants found in a region are also used to meters below the surface.
help classify the soil. For example, grassland soils are very dif- Is it dry or moist? Does it
ferent from forest soils. In addition, scientists classify soil by its contain sand, clay, or
composition—whether it is rocky, sandy, or rich in clay. Other gravel? Are there plants,
factors in the classification of soil include the type of bedrock animals, or hl{mUS?
and the amount of time the soil has been developing. 3 ‘S’X:‘:; ygz ?mshé l_etea\\;s tf;\e

Major soil types found in North America include forest, snigh hgn ds.°““ it. Was
prairie, desert, mountain, tundra, and terlcal s<.)113. Look at Drawing Condusions What
Figure 9 to see where each of the major soil types is found. can Yo goriclude aboit the

Reading . . found in North Amerlca? soil’s fertility? Explain.
J Checkpoint > What major soil types are found in (o] ,merlca.
£
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ou can see that it 1s teeming i deCOI
ke humus, the Mater;,
:nisms Mix the soj] ang

Living Orgart-
If you look closely at :<011, you car ¢
| Iivling things. Some soil orgamsyf:rg n
i that makes soil fertile. Other soil or:
make spaces in it for air and wafer.

Forming Humus Plants L._«}nipibl,li‘e lTl(i*.St of the Organic Orga
humus. As plants shed leaves, they forp, ool

remains that form

Joose layer called litte pla ;
ftror Ple

the ground and become part of the litter. Plant roots also g, Jeac

and begin to decay underground. Although plant remains gy suc

full of stored nutrients, they are not yet humus.

r. When plants die, their remains fa]| 0 micr

FiGURe 10

Life in Soil

Every cubic meter of soil contains billions of organisms.
All organisms that live in soil enrich humus with their
remains or wastes. This illustration shows some of the
organisms typically found in northern forest soil.
Relating Cause and Effect Which organisms in the art ;
help air and water to enter the soil? L e 4

Plant roots break
up the soil and
. hold it in place.
Litter

i@ A Horizon g W A
F@opsoil with humus [ 7
E . : T T aisas P

{ Many types of insect Iarvaévf 2,

S

are found in the soil. =

Burrowing animal
such as this mouse,
nest in the soil.

w;i B Horfzon T
z°2 Subsoil

|
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Humus f

(th Inat(f decom Og\;';':‘:”‘i i'n a process (.;:!k-.d (lc-ﬁ()mpmili()n. l)tnin’;g
S5y ‘ﬁp ‘ u "'g*’tllrlfms that live in soil turn dead organic
! material into humus. These organisms are called decomposers.
| Decmﬂnpﬂif"’c are the organisms that break the remains of dead

the o, ‘5 orng(l:;ﬂ; "\1“(1 pieces a F]d d'iy;:st ih(im with chemicals.
hey f()t | iﬂ‘:t “" 3‘ ”Klllde'fungh bacteria, worms, and other
maifls fj5 organ 1*~m51 are organl.‘m\s such as molds and n.msh—
00t ald r0.0lllSj L:,m,:" u’;gmw on, and digest, plant remains. Bacteria are
Al microscopic decomposers that cause decay. Bacteria attack
fisms and their wastes in soil. Very small animals,
iites and worms, also decompose dead organic mate-

x it with the soil.

]

i | ;
thishdidinal 35t ISR/ ST P! St WY ST

! Chipmunks live in dens in §
the soil and search the ;
for seeds and nuts. {/

el e L R e S
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47 ) x93 stems of plants are a
gy tié major s

| Ants are insects that
live together in
colonies in the soil.

Ea
compacted soil, making it
easier for plant roots to
spread and for air and

water to enter the soil. ! -

_—
R .

4 Bacteria are decomposers
d that break down animal and
o4 plant remains and wastes.

..
weoser Ul
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Fungi are decomposers that
send out long, rootlike threads.
From these threads, fungi release |
chemicals that digest plant remains.




FIGURE 11
Soil Mixers

Earthworms break up the soil, allowing in air and
water. An earthworm eats its own weight in soil
every day. Predicting How fertile is soil that .
contains many earthworms likely to be? Explain.

Mixing the Soil Earthworms do most of 11
work of mixing humus 'v:‘:th' othe,r materials ;,
]. As earthworms eat their way through the P
: down to the subsoil 4,
subsoil up to the surface. Ear‘th\vorrnTS also pa
out the soil they eat as ‘»‘-‘95’1'3- The waste soj]
enriched with substances that plants need ¢,
s nitrogen.
groxl://};rli;hbaurrowiﬂg mam r‘{lals suchk as quf"
moles, prairie dogs, and gogners breah up har;,
compacted soil and mix humus t royg}} it
These animals also add nitrogen to the? soil V\vh.ep:
they produce waste. They add organic materig
when they die and decay. . '
Earthworms and burrowing ammgls also
help to aerate, or mix air into, the soil. Plant
roots need the oxygen that this process adds to
the soil.

Reading
¥) Checkpoint

50l R =
soil, they carry humus

Which animals are most important
in mixing humus into the soil?

@) Target Reading Skill

Building Vocabulary Use your definitions to help
you answer the questions below.

Reviewing Key Concepts
1. a. Describing What five materials make up
soil?
b. Explaining How do soil horizons form?
¢. Sequencing Place these terms in the correct
order starting from the surface: C horizon,
subsoil, bedrock, topsoil.

- Reviewing What are three main factors
used to classify soils?

. !nterpreting Maps Soil forms more ra
IN'warm, wet areas than in cold, dryar

Study the map in Figure 9. Which soil
on the map would

slowly? Explain.

pidly

€as.

type
you expect to form most
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3. a. Identifying What are two main ways in
which soil organisms contribute to soil
formation?

b. Describing Give examples of three types of
decomposers and describe their effects on
soil.

¢. Predicting What would happen to the

fertility of a soil if all decomposers were
removed? Explain.

YN GIOES TISnees
Product Label Write a product label for a ba9
of topsoil. Your label should give the soil a
name that will make consumers want to buy it
state hoyy and where the soi| formed, give its
composition, and suggest how it can be used.
’\N\’\’VV\W/




